Transbilayer asymmetry of phospholipids in the plasma membrane regulates exocytotic release in mast cells.
To investigate the role of the asymmetric distribution of phospholipids of the plasma membrane in exocytosis, we examined the effects of disruption of this asymmetrical distribution of lipids on exocytotic release from mast cells (RBL-2H3). Lipid scramblase, which is activated by divalent cations and catalyzes the transbilayer movement of phospholipids, was overexpressed in mast cells. Exogenous lipid scramblase was expressed in the plasma membrane and the cytoplasm. Activation of scramblase by divalent cations disrupted the asymmetrical distribution of phospholipids in the plasma membrane. Exocytotic release induced by calcium ionophore and phorbol ester was significantly inhibited in the cells transfected with wild-type scramblase. This inhibition was observed with time lag of about 5 min. Furthermore, when the asymmetric distribution of lipids was disrupted before induction of exocytosis, the inhibition of exocytotic release was obvious from the beginning without time lag. These results suggest that the asymmetric distribution of phospholipids in the plasma membrane plays an essential role in fusion between secretory granules and the plasma membrane. This finding also demonstrates that the transbilayer asymmetry of phospholipids regulates exocytosis and gives a new insight into the significance of lipid asymmetry in the plasma membrane.